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Research on Deformation Failure Characteristics of
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Abstract Based on the engineering background of Tangkou Mine, affiliated to Jibei Mining Area, the
basic geological characteristics of the deep high-stress soft roadway are illustrated on the basis of geo-
logical mechanical test. According to the visco-elastic analysis of the Burgers model on deep high-stress
soft rock roadway, the expressions of surface displacement and displacement rate of surrounding rock in
deep high-stress soft rock roadway are obtained, and the curves of surface displacement and displace-
ment rate of surrounding rock in deep high-stress soft rock roadway under the different geo-stresses,
elastic modules and viscosity coefficients are achieved. FLAC®® is used to simulate the rheological cha-
racteristics, analyzing the deformation features of the roof, floor and two-sides of the surrounding rock
under high-stress.

Key words deep; high-stress soft rock roadway; failure characteristics; visco-elastic analysis; FLAC®
numerical simulation
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Table 1 Mineral X- beam diffraction analysis report (percent by weight %)

Fr ERG S K Q I M 1M H F c S o
1 e 65 22 1 2 3 4 / / / RE
2 el 55 32 2 2 4 / 2 1 / RE
3 s 66 20 2 1 3 4 1 1 / RE
4 B 24t 90 / 2 2 3 / 1 / / RE
5 T 73 14 1 3 3 2 1 / / RE

W K-EE A, FRRE, M-, UM-TSER)E, Q-ATE, H-#RE,

FH 1 AT, —990 m /KPR 4 v il
YR DTSN T, RHORE ) HUART &5
Ve E AN, FEHIe R L PR sr LLsie 4k
F, wk 55%~90%; MR EEWE K R A KA TE |
ALY, T A A3 43 F o ) 2 5 59
o BT IGRS T IR KRR S By T #CE )
PEST, 3K s Y BCE TN A

2) JKERME R

B 2 w40, BendKEAR, BIKITEKE
210 2.4%~4.1%; WOKPERW S, EIKE S KEL
) 3.46%~4.97% , WZIK AT G &K E ML N
0.87%~1.78%; AWK AR, BZIKEL N
0.41%~1.17%.

F2 BEIFREEAMERE
Table 2 Mudstone expansion test of the auxiliary shaft
Je#  901.0~903.7 24~30  418~439 117  0.023
Y 935.40~9420  2.5~3.04 3.46~447 077  0.061
Je#  1024.6~1025.6  3.68~4.1 4.62~4.97 041 0012

3) TR

R MTS A (e i il B BB s X007 REAFD
WIHLTe s Mibd . e, BEm . Bibike
SR LA ATIEAT T = BT Bl S B P
B, SEHEURTVEIR 3.

M3 3 A%, e AL R HT o y 21.38~

F-KA7, C-OififAi, S-288kH7, O-IiAh

38.83 MPa, e r: 11124 HL Al e s i oA 31.57 MPa;
b () R BT 9y 28.38 MPa; B 24111
BT R ST O 25.36 MPa. HHI AT L, —990 m
IRZESH A () 2t B R, MO AR = NV )
KN A SRR TEIN: WIAEARN IR R IR
IR HE B R

£3 HEEFEENFURAWER

Table 3 Mechanical properties test results of the
surrounding rock in shaft station
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Fig.1 Changing curves of the surface displacement and
the deformation rate of the surrounding rock with
time variation under different original rock stress
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Fig.2 Changing curves of the surface displacement and
deformation rate of the surrounding rock with time
variation under different elastic moduli
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Fig.3 Changing curves of the surface displacement and
deformation rate of the surrounding rock with time
variation under different viscosity coefficients
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Fig. 4 Three-dimensional numerical simulation model
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Table 5 Burgers numerical simulation parameters

2 E,/GPa  E./GPa  5,/(GPah)  n, /(GPah)

HfE 1.473 0.334 11.355 0.465
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Fig.5 Changing curves of the surface displacement of the
surrounding rock with time variation
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